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1 . A meth\d of treating a subject to attach microparticles to a skin surface of the subject 

comprising 

contacting \e skin surface with microparticles having surface available 
transglutaminase subWate reactive groups in an amount sufficient to attach the microparticles 
to the skin surface in th^presence of endogenous transglutaminase, 

allowing the miciW»articles to remain in contact with the skin surface for a time 
sufficient to permit a layerV microparticles to covalently attach to the skin surface. 



2. The method of claim 1 , vdierein the surface available transglutaminase substrate 
reactive groups are lysines. 

3 The method of claim 1 / wherein the surface available transglutaminase substrate 
reactive groups are glutamines. 

4. The method of claim I , wherein the layer of microparticles is non-planar. 

5 The method of claim 1 , wherein the microparticles further comprise an active agent. 

6. The method of claim 5, wherein the active agent is a non-nucleic acid active agent. 

7. The method of claim 5, wherein the active agent is a non-protein active agent. 

8. The method of claim 5, wherein the active agent is selected from the group consisting 
of a cosmetic agent, a bulking agent, a hair conditioning agent, a hair fixative, a sunscreen 
agent, a moisturizing agent, a depilatory agent, an anti-nerve gas agent, a film forming agent, 
a vitamin, an insect repellant, a coloring agent, a pharmaceutical agent, a ligand-receptor 
complex and a receptor of a ligand-receptor complex. 



9. The method of claim 5, wherein the active agent is not itself a substrate 
transglutaminase. 
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10. The method of claim 1, wherein the microparticles further comprise a synthetic 
polymer. 

11. The method of claim 1 0, wherein the synthetic polymer is latex. 

12. The method of claim 1 0, wherein the synthetic polymer is polystyrene. 

13. The method of claim 1 , wherein the microparticles are porous. 

14. The method of claim 1, wherein the microparticles are 100 nm to 500 nm in size. 

15. The method of claim 1, wherein the microparticles are 20 nm to 35 nm in size. 

16. The method of claim 1, wherein the microparticles are non-biodegradable. 

17. The method of claim 1 , wherein the microparticles are detergent insoluble. 

18. The method of claim 1 , wherein the transglutaminase substrate reactive groups are part 

20 of a polymer. 

19. The method of claim 1 8, wherein the polymer is covalently attached to the 
microparticle. 

25 20. The method of claim 18, wherein the polymer is comprised of at least 50% lysines. 

method of claim 18, wherein the polymer is lysine-rich at a surface available 



15 





30 22. 



TheXmethod of claim 1 8, wherein the polymer comprises a polymer selected from the 



r^^^ y group consisting of: 
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at least tw^i contiguous linked lysines, 
at least threkcontiguous linked lysines, 
at least four contiguous linked lysines, and 
at least five comiguous linked lysines. 



23. 



The method of claim 18, wherein the polymer is comprised of at least 50% glutamines. 



24. The method of claim 1 8, wherein the polymer is glutamine-rich at a surface available 
terminus. 
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25. The meth^ of claim 18, wherein the polymer comprises a polymer selected from the 

roup consisting of 

(a) at lea^ five contiguous linked glutamines, 

(b) at leastVn contiguous linked glutamines, 

(c) at least flfteen contiguous linked glutamines, and 

(d) at least tWfenty contiguous linked glutamines. 



26. A method of treating a subject to attach microparticles to a skin surface of the subject 
comprising 

20 contacting the skin suVace with microparticles having surface available 

transglutaminase substrate reaLe groups in an amount sufficient to attach the microparticles 
to the skin surface in the presendte of exogenous transglutaminase, 

applying exogenous trans^utaminase to the skin surface, and 

allowing the microparticlesWd exogenous transglutaminase to remain in contact with 
25 the skin surface for a time sufficien^o permit a layer of microparticles to covalently attach to 

the skin surface. 
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28. The method of claim 26, wherein th 




27. The method of claim 26, wherein theyf&se available transglutaminase substrate 
reactive groups are lysines. 



ilable transglutaminase substrate 
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reactive groups are gluWiines. 

29. The method of cliim 26, wherein the layer of microparticles is non-planar. 

30. The method of claii 26, wherein the microparticles ftirther comprise an active agent 

31. The method of claim k wherein the active agent is a non-nucleic acid active agent. 



32. 



The method of claim 3o\wherein the active agent is a non-protein active agent. 
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33. The method of claim 30, ^^erein the active agent is selected from the group consistmg 
of a cosmetic agent, a bulking agel a hair conditioning agent, a hair fixative, a sunscreen 
agent, a moisturizing agent, a depila\ory agent, an anti-nerve gas agent, a film forming agent, 
a vitamin, an insect repellant, a colorW agent, a pharmaceutical agent, a ligand-receptor 

1 5 complex and a receptor of a ligand-recVptor complex. 

34. The method of claim 30,/hereii\the acti\agent is not itself a substrate of 
transglutaminase . 



20 35. The method of claim wherein th^^ 
polymer. 



imeTforther comprise a synthetic 
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36. The method of claim 3 SMvherein the syWetic polymer is latex. 

37. The method of claim 35, wherein the synt^tic polymer is polystyrene. 
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38. The method of claim 26, wherein the microparticles are porous. 

39. The method of claim 26, wherein the microparti\es are 1 00 nm to 500 nm in size. 

40. The method of claim 26, wherein the microparticleUe 20 nm to 35 nm in size. 
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41. The method of claimp, wherein the microparticles are non-biodegradable. 

42. The method of claim 26, wherein the microparticles are detergent insoluble. 

5 \ 

43 . The method of claim 2^ wherein the transglutaminase substrate reactive groups are 

part of a polymer. 

44. The method of claim 43, >\herein the polymer is covalently attached to the 
10 microparticle. 

45. The method of claim 43, whLein the polymer is comprised of at least 50% lysines. 

46. The method of claim 43 , wher^n the polymer is ly sine-rich at a surface available 
15 terminus. 

47. The method of claim 43, wly^ein\he polymer\)mprises a polymer selected from the 

group consisting of: 

(a) at least two contiMous linkeM lysines^ 
20 (b) at least three conti|uo3isii^^ 

(c) at least four contigi^pus linked iWsines, and 

\ \ \ * ^ 

(d) at least five contigudoils linked lylfeines. 

48. The method of claim 43, wherein the poly\ier is comprised of at least 50% glutamines. 

25 

49. The method of claim 43, wherein the polym^ is glutamine-rich at a surface available 
terminus. 

50. The method of claim 43 , wherein the polymer emprises a polymer selected from the 

30 group consisting of: 

(a) at least five contiguous linked glutamines. 



(b) at least ten contig 

(c) at least fifteen o 

(d) at least twenty co^ 
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d glutamines, 

ed glutamines, and 
ed glutamines. 



5 51. A kit comprising 

a microparticle comprising surface available transglutaminase substrate reactive 
groups in an amount sufficient to attach the microparticle to a skin surface in the presence of 
endogenous transglutaminase, and 

instructions for topically administering the microparticle to a skin surface, 

10 

52. The kit of claim 5 1 , wherein t\e surface available transglutaminase substrate reactive 
groups are lysines. 

53. The kit of claim 51, wherein the s\rface available transglutaminase substrate reactive 
15 groups are glutamines. 

54. The kit of claim 5 1 , wherein the mip^^partide further comprises an active agent 



20 
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55 , The kit of claim 54, wherein>^ 

56. The kit of claim 54, wherein tl 



activeWgent is ^on-nucleic acid active agent. 
-S|ent is a noritprotein active agent. 



57. The kit of claim 54, wherein th^ctive agek is selec\A from the group consisting of a 
cosmetic agent, a bulking agent, a hair clditioningWent, a fixative, a sunscreen agent, a 
moisturizing agent, a depilatory agent, an anti-nerve Ws agent, a film forming agent, a 
vitamin, an insect repellant, a coloring agent, a pharmaceutical agent, a ligand-receptor 
mplex and a receptor of a ligand-receptor complex. 



CO] 
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58. The kit of claim 54, wherein the active agent is n( 
transglutaminase. 



itself a substrate of 
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59. The kit of cla\n 5 1 , wherein the microparticle further comprises a synthetic polymer. 



60. 



The kit of claiiA59, wherein the synthetic polymer is latex. 



61. The kit of claim 5^ wherein the synthetic polymer is polystyrene. 



62. The kit of claim 5 1 , therein the microparticle is porous. 



63. 
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The kit of claim 51, whWein the microparticle is 100 nm to 500 nm in size. 



64. The kit of claim 5 1 , wher\in the microparticle is 20 nm to 3 5 nm in size. 



65. 



15 66. 



The kit of claim 51, vyiiereii\the micropar^cle is non-biodegradable. 
The kit of claim S^^^herein tl^ microparticle}g_dslergent insoluble. 



67. The kit of claim 5 1 , ^h\rem the Wee availableV ansglutaminase substrate reactive 
groups are part of a polymer. 



20 68. 



The kit of claim 67, wherei^ the poller is covalently attached to the microparticle. 



69. The kit of claim 67, wherein the polymW is comprised of at least 50% lysines. 



70. The kit of claim 67, wherein the polymer k lysine-rich at a surface available terminus. 
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71. The kit of claim 67, wherein the polymer coA^prises a polymer selected from the group 

consisting of: 

(a) at least two contiguous linked lysines, 

(b) at least three contiguous linked lysines, 
30 (c) at least four contiguous linked lysines, and> 

(d) at least five contiguous linked lysines. 
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72. The kit of claim 67>herein the polymer is comprised of at least 50% glutamines. 



73 . The kit of claim 67, wftgrgin 
5 terminus. 



tHfe^polymer is glutamine-rich at a surface available 



74. The kit of claim 67, Vherei^^JfeefSljS^r comprises a polymer selected from the group 

consisting of: 

(a) at least five corl^iguousMinked glut'^ines, 

JO (b) at least ten contiguous liWd glutamines, 

(c) at least fifteen contiguousMinked glutamines, and 

(d) at least twenty contiguous Pinked glutamines. 

75. The kit of claim 5 1 , wherein the microparticle is provided in a topically administered 
15 form selected from the group consisting of an ointment, an aerosol, a gel, and a lotion. 



76. A kit bomprising 

\i~7 a microWticle having surface available transglutaminase substrate reactive groups in 
an amount sufficSht to attach the microparticle to a skin surface in the presence of exogenous 

20 transglutaminase, anJ 

instructions forVpically administering the microparticle and transglutaminase to a 



skin surface. 
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77 The kit of claim 76, wherein the kit further comprises transglutaminase. 

78. The kit of claim 76, wherein the ^!,^^c«;^vailable transglutaminase substrate reactive 
groups are lysines. 



79. The kit of claim 76, wherein t^lllrf^ available transglutaminase substrate reactive 
30 groups are glutamines. 
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80. The kit of claim 7^^, wherein the microparticle further comprises an active agent 

81. The kit of claim 80,\wherein the active agent is a non-nucleic acid active agent. 

82. The kit of claim 80, Iherein the active agent is a non-protein active agent. 

83 . The kit of claim 80, wHerein the active agent is selected from the group consisting of a 
cosmetic agent, a bulking agent\ a hair conditioning agent, a hair fixative, a sunscreen agent, a 
moisturizing agent, a depilatory Lent, an anti-nerve gas agent, a film forming agent, a 
vitamin, an insect repellant, a coloring agent, a pharmaceutical agent, a ligand-receptor 
complex and a receptor of a ligandVreceptor complex. 

84. The kit of claim 80, wherein Reactive agent is not itself a substrate of 
transglutaminase. 

85. The kit of claim 76,'therein theYicroparticleVrther comprises a synthetic polymer. 

86. The kit of claim 85 , y^r^ii^liiesy^tic polyme\ is latex. 

87. The kit of claim 85, wheAein the synthkic polymer \s polystyrene. 

88. The kit of claim 76, wherein the micropakicle is porous. 

89. The kit of claim 76, wherein the microparti\le is 1 00 nm to 500 nm in size. 

90. The kit of claim 76, wherein the microparticl^is 20 nm and 35 nm in size. 

91. The kit of claim 76, wherein the microparticle isVon-biodegradable. 

92. The kit of claim 76, wherein the microparticle is d^ergent insoluble. 
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93 . The kit of claim 76 Vherein the transglutaminase substrate reactive groups are part of 
a polymer. 

94. The kit of claim 93, whVrein the polymer is covalently attached to the microparticle. 

5 \ 

95 . The kit of claim 93 , wherVin the polymer is comprised of at least 50% lysines. 

96. The kit of claim 93 , whereiVi the polymer is lysine-rich at a surface available terminus. 

10 97. The kit of claim 93 , whereinVhe polymer comprises a polymer selected from the group 

consisting of: 

(a) at least two contiguousMinked lysines, 

(b) at least three contiguoualinked lysines, 

(c) at least four contiguous Ikiked lysines, and 
1 5 (d) at least five contiguous liriked lysines. 



98. 



The kit of claim 93, wherein ;4 poWmer is com^ised of at least 50% glutamines. 



3 99. 
J 20 terminus 



The kit of claim 93, wherein\t% polykier is glutamiVirifi^ a surface available 



1 00. The kit of claim 93, wherein the\olyme\comprises a polymer selected from the group 

consisting of: 

(a) at least five contiguous linked glutahiines, 

25 (b) at least ten contiguous linked glutamWs, 

(c) at least fifteen contiguous linked glutdrnines, and 

(d) at least twenty contiguous linked glutakines. 

101. The kit of claim 76, wherein the composition is Ha a topically administered form 
30 selected from the group consisting of an ointment, an aerAsol, a gel, and a lotion. 
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102. A c(ilfiposition comprising ^ 

a microparticle comprising an active agent and a lysine-rich polymer having 

transglutaminas^ubstrate reactive groups, wherein the microparticle is non-biodegradable, 
and the transglutaridnase substrate reactive groups are surface available. 

103. The composition of claim lO^wherein the active agent is a non-nucleic acid active 

agent. 

104. The composition of claim 102, whVrein the active agent is a non-protein active agent. 

105. The composition of claim 102, wherL the active agent is selected from the group 
consisting of a cosmetic agent, a bulking agek a hair conditioning agent, a hair fixative, a 
sunscreen agent, a moisturizing agent, a depilLry agent, an anti-nerve gas agent, a film 
forming agent, a vitamin, an insect repellant, a Coloring agent, a pharmaceutical agent, a 
ligand-receptor complex and a receptor of a ligEjod^feSept&i^^ 

106. The composition of claim 102, ^^^rein thV active agent isSjot itself a substrate of 

transglutaminase . 

107. The composition of claim 102, wrf^n the i^icroparticle further comprises a synthetic 
polymer. 



108. 



The composition of claim 107, wherein the synWtic polymer is latex. 
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109. The composition of claim 107, wherein the synthWc polymer is polystyrene. 

110. The composition of claim 1 07, wherein the lysine-\jch polymer is covalently linked to 
the synthetic polymer. 
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111. The composition of claim 102, wherein the microparticle is a microsphere. 



# 
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1 12. The composition of claim \o2, wherein the microparticle is porous. 

113. The composition of claiiyf^wherei^^iicropartic^^ is 100 nm to 500 nm in size. 

1 14. The composition of claii 1 02, lere^^ is 20 mn to 35 mn in size. 

115. The composition of claim\2, whLn the mic^particle is non-biodegradable. 

116. The composition of claim 102, whereV the microparticle is detergent insoluble. 

117. The composition of claim 102, wherein the transglutaminase substrate reactive groups 
are surface available in an amount sufficient to attach the microparticle to a skin surface in the 
presence of endogenous transglutaminase. 

1 1 8. The composition of claim 102, wherein the transglutaminase substrate reactive groups 
are surface available in an amount sufficient to attach the microparticle to a skin surface in the 

presence of exogenous transglutaminase. 

119. The compokion of claim 102, wherein the lysine-rich polymer comprises a polymer 
of amino acids and wkerein at least 50% of the amino acids are lysine. 

120. The composition of claim 102,\herein the lysine-rich polymer is lysine-rich at a 
surface available terminus. 



121. The composition 
to the microparticle. 



of claim Ip/whdtein the \sine-rich polymer is covalently attached 



122. The composition of claim 102,\^hereirf 
selected from the group consisting of: 

(a) at least two contiguous linked 

(b) at least three contiguous linked lysi 



the lysirlfe-rich polymer comprises a polymer 



es, 



les. 




(c) at least four contigutf 

(d) at least five contiguo 



1^. A composition comprising 

microparticle comprising an active agent and a glutamine-rich polymer having 
transglut^;;^^substra^ reactive groups, wherein the transglutaminase substrate reactive 
groups are surface available. 

124. The composition of claim 123, wherein the transglutaminase substrate reactive groups 
,0 are surface available in an amount sufficient to attach the microparticle to a skin surface in the 

presence of endogenous transglutaminase. 

125. The composition of claim 123, wherein the transglutaminase substrate reactive groups 
are surface available in an amount sufficient to attach the microparticle to a skin surface in the 

1 5 presence of exogenous transglutaminase. 

126. The composition of claim 123yherein the microparticle is non-biodegradable. 

127. The composition of claim 123, w4rein the microparticle is detergent insoluble. 

128. The composition of claim 123, whei^l^tK^^ is 100 nm to 500 mn in size. 

129. The composition of claim 123, herein t\e microp^cle is 20 nm to 35 mn in size. 
25 130. The composition of claim 123, whWrO^S^opartia^^ is porous. 

131. The composition of claim 123, wherein the mic\oparticle\urther comprises a synthetic 
polymer. 

30 132. The composition of claim 131, wherein the synthet}^ polymer is non-biodegradable. 
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133. The composition of claim 1 3 1 yM?hereirrlhe synthetic polymer is latex. 



134. The composition of claim 1 3 iTwhAein th\ synthetic polymer is polystyrene. 



,135. The cXiposition of claim 131, wherein the glutamine-rich polymer is covalently 



/ linked to the syntjietic polymer 




136. The composition of claim 123, wherein the glutamine-rich polymer comprises a 
polymer of amino acidis and wherein at least 20% of the amino acids are glutamines. 
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137. The composition of claim 133, wherein the glutamine-rich polymer is glutamine-rich 
at a surface available terminus. 

The composition of claim 123, whd^in the glutamine-rich polymer is covalently 
attached to the microparticle. 

y^. The composition of claim 123, wherein the glutamine-rich polymer comprises a 
polymer selected from the group consisting of: 
(a) at least five contiguous linked gh 

at least ten contiguous linkei^glutamiAes, 



(b) 
(c) 
(d) 



at least fifteen contigupu 
at least twenty contigu 



linked glutanrines, anc 
linked glutamiAes. 



) 
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j/l. The composition of claim 1 23 , w'R^emUie active a^nt is notN^self a substrate of 
transglutaminase. 

JX^. The composition of claim 123, wherein the active agent Is selected from the group 
consisting of a cosmetic agent, a bulking agent, a hair conditioning agent, a hair fixative, a 
sunscreen agent, a moisturizing agent, a depilatory agent, an anti-n^e gas agent, a film 
forming agent, a vitamin, an insect repellant, a coloring agent, a pharfl^aceutical agent, a 
ligand-receptor complex and a receptor of a ligand-receptor complex. 



# 
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yd. The composition of claim 123)Wh^einJ^ agent is a non-protein active agent. 



, \^ A composilmn comprising 

1^1*^ y a microparticle comprising a non-nucleic acid active agent, and 

covalently attaoied surface available transglutaminase substrate reactive groups, 
\^ f wherein the micro^^rticle is 100 nm to 500 nm in size. 

\^ J^S. The composition of clmm 1^, wherein the surface available transglutaminase 

^^^^^^ 10 substrate reactive groups are free^endant groups. 




